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STATEMENT OF THE CHAIRMAN

The Southeastern Wisconsin Regional Planning Commission has, since its inception, recognized the importance of water
and water-related resource problems within the rapidly urbanizing seven-county Region. The Commission, after careful
consideration, concluded that such problems could best be addressed within the framework of comprehensive watershed
planning programs and, therefore, agreed to undertake a series of such watershed planning programs, with the individual
programs however being initiated only upon the specific request of the local units of government concerned. The resulting
comprehensive watershed plans are intended to provide sound recommendations for the resolution of such problems as
flooding and water pollution which require the consideration of the entire drainage areas involved, and to do so within
a broad framework that considers the relationship of flooding and water pollution problems to land, as well as water, use.

Pursuant to the Commission’s established policy in this respect, the Common Council of the City of Wauwatosa on July 18,
1967, formally requested the Commission to undertake a comprehensive study of the Menomonee River watershed looking
to the ultimate resolution of the serious and costly flooding and water pollution problems existing within that watershed.
Similar formal requests were made by the Common Council of the City of Brookfield on October 3, 1967, and by the
Milwaukee County Board of Supervisors on October 17, 1967. In response to these requests, the Commission on March 7,
1968, formed the Menomonee River Watershed Committee, a Committee comprised of 15 local public officials and citizen
leaders drawn from throughout the watershed. The Commission initially charged that Committee with preparing a pro-
spectus for a comprehensive study of the Menomonee River watershed, which prospectus was completed and published
on November 26, 1969. Subsequently, the four county boards concerned—Milwaukee, Ozaukee, Washington, and Wau-
kesha—approved the proposed study; and the prospectus became the basis for the conduct of the watershed planning
program. As specified in the prospectus, the purpose of the program was to prepare a comprehensive plan for the physical
development of the Menomonee River watershed designed not only to solve the problems of flooding, water pollution, and
changing land use which exist within the watershed but to most advantageously develop the total land and water resources
of that watershed and thereby provide an attractive, safe, and healthful environment for human life.

The final planning report documenting the findings and recommendations of the study consists of two volumes published
simultaneously. This first volume presents a summary of the inventory findings, as well as forecasts of future growth and
development within the watershed. These basic inventories and forecasts provide the basis for an in-depth analysis of the
resource-related problems within the watershed, which analyses in turn provide the basis for the preparation of alternative
watershed plan elements and for the selection, after public informational meetings and hearings, of the final plan from
among those alternatives. The inventories also provide an invaluable bench mark of historic data upon which future studies
of the watershed can be built.

In accordance with the advisory role of the Commission, this and the companion second volume are being transmitted
herewith to the governmental units and agencies operating within the watershed. Consideration and careful review of this
and its companion volume by all responsible public officials concerned is urged in order to provide a proper understanding
not only of the inventory findings themselves, but more importantly of the definitive plans and specific recommendations
for the resolution of the water resource-related problems of the Menomonee River watershed set forth in the second volume
of this report.

Respectfully submitted,

P

Geotge C. Berteau
Chairman
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Chapter [

INTRODUCTION

The Menomonee River watershed study is the fourth
comprehensive watershed planning program to be carried
out by the Southeastern Wisconsin Regional Planning
Commission. Since this watershed study is an integral part
of the overall work program of the Commission, an under-
standing of the need for, and objectives of, regional
planning and the manner in which these needs and objec-
tives are being met in southeastern Wisconsin is necessary
to a proper appreciation of the Menomonee River water-
shed study and its findings and recommendations.

NEED FOR REGIONAL PLANNING

Regional planning is herein defined as comprehensive
planning for a geographic area larger than a county but
smaller than a state, united by economic interests,
geography, or common areawide development problems.
The need for such planning has been brought about by
cerfain important social and economic changes which,
while national phenomena, have far-reaching impacts on
the problems facing local government. These changes
include rapid population growth and urbanization; increas-
ing agricultural and industrial productivity, income levels,
and leisure time; generation of mass recreational needs
and pursuits; increasingly intensive use and consumption
of natural resources; development of private water supply
and sewage disposal systems; development of extensive
electric power and communications networks; and devel-
opment of limited-access highway systems and mass
automotive transportation.

Under the impact of these changes, entire regions, such as
southeastern Wisconsin, are becoming mixed rural-urban
areas. This, in turn, is creating new and intensified area-
wide development problems of an unprecedented scale
and complexity. Rural as well as urban people must
increasingly concern themselves with these problems or
face irreparable damage to their land and water resources
and a decline in the overall quality of their lives.

The areawide problems which necessitate a regional
planning effort in southeastern Wisconsin all have their
source in the rapid population growth and urbanization
occurring within the Region. These areawide problems
include, among others, inadequate drainage and mounting
flood damages, underdeveloped sewerage and inadequate
sewage disposal facilities, impairment of water supply,
increasing water pollution, detericration and destruction
of the natural resource base, rapidly increasing demand
for outdoor recreation and for park and open-space
reservation, inadequate transportation facilities, and,
underlying all of the foregoing problems, rapidly changing
and unplanned land use development. These problems are
all truly regional in scope, since they transcend the bound-
aries of any one municipality and can only be resolved

within the context of a comprehensive regional planning
effort involving, on a cooperative basis, all levels of govern-
ment concerned.

THE REGIONAL PLANNING COMMISSION

The Southeastern Wisconsin Regional Planning Commis-
sion (SEWRPC) represents an attempt to provide the
necessary areawide planning services for one of the large
urbanizing regions of the nation. The Commission was
created in August 1960, under the provisions of Section
66.945 of the Wisconsin Statutes, to serve and assist the
local, state, and federal units of government in planning
for the orderly and economical development of south-
eastern Wisconsin., The role of the Commission is entirely
advisory, and participation by local units of government in
the work of the Commission is on a voluntary, cooperative
basis. The Commission itself is composed of 21 citizen
members, three from each county within the Region, who
serve without pay.

The powers, duties, and functions of the Commission and
the qualifications of the Commissioners are carefully set
forth in the state enabling legislation. The Commission is
authorized to employ experts and a staff as necessary for
the execution of its responsibilities. Basic funds necessary
to support Commission operations are provided by the
member counties, the budget being apportioned among
the several counties on the basis of relative equalized
valuation. The Commission is authorized to request and
accept aid in any form from all levels and agencies of
government for the purpose of accomplishing its objec-
tives, and is authorized to deal directly with the state and
federal governments for this purpose. The organizational
structure of the Commission and its relationship to the
constituent units and agencies of government comprising
or operating within the Region is shown in Figure 1,

THE REGIONAL PLANNING CONCEPT
IN SOUTHEASTERN WISCONSIN

Regional planning as conceived by the Commission is not
a substitute for, but a supplement to, local, state, and
federal planning efforts. Its objective is to aid the various
levels and units of government in finding solutions to area-
wide developmental and environmental problems which
cannot be properly resolved within the framework of
a single municipality or a single county. As such, regional
planning has three principal functions:

1. Inventory—the collection, analysis, and dissemina-
tion of basic planning and engineering data on
a uniform, areawide basis so that, in light of such
data, the various levels and agencies of govern-
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ment and private investors operating within the
Region can better make decisions concerning
community developments.

2. Plan Design—the preparation of a framework of
long-range plans for the physical development of
the Region, these plans being limited to those
functional elements having areawide significance.
To this end, the Commission is charged by law
with the function and duty of “making and adop-
ting a master plan for the physical development
of the Region.” The permissible scope and
content of this plan, as outlined in the enabling
legislation, extend to all phases of regional devel-
opment, implicitly emphasizing, however, the
preparation of alternative spatial designs for the
use of land and for the supporting transportation
and utility facilities.

3. Plan Implementation—promotion of plan imple-
mentation through the provision of a center for
the coordination of the many planning and plan
implementation activities carried on by the various
levels and agencies of government operating within
the Region.

The work of the Commission, therefore, is visualized as
a continuing planning process, providing outputs of value
to the making of development decisions by public and
private agencies and to the preparation of plans and plan
implementation programs at the local, state, and federal
levels of government. The work of the Commission
emphasizes close cooperation between the government
agencies and private enterprise responsible for the develop-
ment and maintenance of land uses within the Region and
for the design, construction, operation, and maintenance
of their supporting public works facilities. All of the
Commission work programs are intended to be carried
out within the context of a continuing planning program
which provides for the periodic reevaluation of the
plans produced, as well as for the extension of planning
information and advice necessary to convert the plans
into action programs at the local, regional, state, and
federal levels.

THE REGION

The Southeastern Wisconsin Planning Region, as shown
on Map 1, is comprised of Kenosha, Milwaukee, Ozaukee,
Racine, Walworth, Washington, and Waukesha Counties in
southeastern Wisconsin. Exclusive of Lake Michigan, these
seven counties have a total area of 2,689 square miles, and
together comprise about 5 percent of the total area of the
State of Wisconsin. About 40 percent of the state popula-
tion, however, resides within these seven counties, which
contain three of the eight and one-half standard metro-
politan statistical areas in the state. The Region contains
approximately one-half of all the tangible wealth in the
State of Wisconsin as measured by equalized valuation,
and represents the greatest wealth-producing area of the
state, with about 42 percent of the state labor force
employed within the Region. It contributes about twice

as much in state taxes as it receives in state aids. The
seven-county Region contains 154 local units of govern-
ment, exclusive of school and other special-purpose
districts, and encompasses all or parts of 11 natural water-
sheds. The Region has been subject to rapid population
growth and urbanization, and in the decade from 1960 to
1970, accounted for 40 percent of the total population
increase of the entire state.

Geographically the Region is located in a relatively good
position with regard to continued growth and develop-
ment. It is bounded on the east by Lake Michigan, which
provides an ample supply of fresh water for both domestic
and industrial use, as well as being an integral part of the
major international transportation network. It is bounded
on the south by the rapidly expanding northeastern
Tlinois metropolitan Region and on the west and north by
the fertile agricultural lands and desirable recreational
areas of the rest of the State of Wisconsin. Many of the
most important industrial areas and heaviest population
concentrations in the Midwest lie within a 250-mile radius
of the Region, and over 35 million people reside within
this radius, an increase of nearly 5 million persons over
the 1960 level.

COMMISSION WORK PROGRAMS

Initial Work Program

The intial work program of the Commission was directed
entirely toward basic data collection. It included six basic
regional planning studies, which were initiated in July
1961 and completed by July 1963: a statistical program
and data processing study, a base mapping program, an
economic base and structure study, a population study,
a natural resources inventory, and a public utilities study.

All of these initial studies were directed toward providing
a basic foundation of planning and engineering data for
regional planning, and were documented in six published
planning reports. None of these studies involved the
preparation of plans. Their findings, however, provided
a valuable point of departure for all subsequent Commis-
sion work, including the Menomonee River watershed
planning program.

Also as part of its initial work program, the Commission
adopted a policy of community planning assistance
wherein functional guidance and advice on planning
problems are extended to local units of government and
through which regional planning studies are interpreted
locally and regional plans may be integrated with local
plans. Six local planning guides have been prepared to
date under this community assistance program to provide
municipalities throughout the Region with information
helpful in the preparation of sound local planning and
plan implementation codes and ordinances. These guides
will aid in implementing both regional and local plans, and
will further assist local public officials in carrying out
their day-to-day planning functions. The subjects of these
guides are land development, official mapping, zoning,
organization of local planning agencies, floodland and
shoreland development, and use of soil survey data in
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The Menomonee River watershed is an integral part of the rapidly urbanizing seven-county Southeastern Wisconsin Region. This Region, while
comprising only 5 percent of the total area of the state, contains over 40 percent of the state’s population, provides employment for almost
one-half of the state’s labor force, and contains approximately one-half of all the tangible wealth of the state. The Menomonee River watershed
is the fifth largest of the eleven major watersheds located wholily or partly in the Region. About 20 percent of the 1970 population of the
Region resided within this extensively urbanized watershed, which comprises only about 5 percent of the area of the Region.

Source: SEWRPC.
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planning and development. All include model ordinances,
and all provide a framework for plan implementation
through local land use control measures.

Land Use-Transportation Study

The first major work program of the Commission actually
directed toward the preparation of long-range develop-
ment plans was a regional land use-transportation study,
initiated in January 1963 and completed in December
1966. This program produced two key elements of
a comprehensive plan for the physical development of
the Region: a land use plan and a transportation (highway
and transit) plan. The findings and recommendations of
the regional land use-transportation study, which has
provided many important contributions to the compre-
hensive watershed planning programs of the Commission,
have been published in the three-volume SEWRPC
Planning Report No. 7, Regional Land Use-Transpor-
tation Study; in SEWRPC Planning Report No. 8§,
Soils of Southeastern Wisconsin; and five supporting
technical reports, including SEWRPC Technical Report
No. 4, Water Quality and Flow of Streams in South-
eastern Wisconsin.

Root River Watershed Study

The Root River watershed study was the first compre-
hensive watershed planning program, and the second
major work program actually directed toward the prepara-
tion of long-range development plans, undertaken by the
Commission. This study was initiated in July 1964 and
completed in July 1966. The findings and recommen-
dations were published in SEWRPC Planning Report No. 9,
A Comprehensive Plan for the Root River Watershed, and
in supporting SEWRPC Technical Report No. 2, Water
Law in Southeastern Wisconsin. The comprehensive
watershed plan documented in these reports contains
specific recommendations for the abatement of the
flooding, water quality, and related land use and natural
resource conservation problems of this 197 square
mile watershed.

The Commission adopted the comprehensive plan for the
Root River watershed on September 22, 1966. As of
January 1, 1975, the recommended plan had been
formally adopted by the Milwaukee and Racine County
Boards of Supervisors; by the Metropolitan Sewerage
Commission of the County of Milwaukee and the Sewer-
age Commission of the City of Milwaukee; by the
Common Councils of the Cities of Franklin, Oak Creek,
and Racine; and by the Town Board of the Town of
Mt. Pleasant.

On February 5, 1971, the Root River watershed plan
was certified by the Wisconsin Department of Natural
Resources to the U. S. Environmental Protection Agency
as the state-approved water quality management plan
for the Root River basin, and on September 14, 1971, the
U. 8. Environmental Protection Agency approved the
Root River watershed plan. Thus, the Root River water-
shed plan currently stands as an approved basin plan
which is being utilized by the state and federal agencies in
support of the review and award of federal grants-in-aid
for sewerage and water quality control facility construc-

tion. Substantial progress has been made toward imple-
mentation of this plan as documented in the Commission
series of annual reports.

Fox River Watershed Study

The Fox River watershed study was the second compre-
hensive watershed planning program and the third major
work program directed toward the preparation of long-
range development plans to be undertaken by the Commis-
sion. This study was initiated in November, 1965 and
completed in February 1970. The findings and recommen-
dations were published in SEWRPC Planning Report No.
12, A Comprehensive Plan for the Fox River Watershed,
Volume 1, Inventory Findings and Forecasts, and Volume
2, Alternative Plans and Recommended Plan. The compre-
hensive watershed plan documented in this report contains
recommendations for the abatement of the flooding,
water quality, water supply, recreation, and related land
use and natural resource conservation problems of this
watershed. The study also produced special lake use
reports for selected major lakes of the watershed.

The Fox River watershed study differed from the Root
River study in that it was not conducted for an entire
watershed, but only for the headwater portion of the Fox
River basin. The attention of the Commission was focused
primarily on the 942 square miles of the watershed lying
in Wisconsin, but the Commission recognized the relation-
ship of this headwater area to the 1,640 square mile
portion of the Fox River watershed located in Illinois.

The Commission adopted the comprehensive plan for the
Fox River watershed on June 4, 1970. As of January 1,
1975, the Fox River watershed plan had been formally
adopted by the Kenosha, Milwaukee, Racine, Walworth
and Waukesha County Boards of Supervisors; by the
Common Councils of the Cities of Brookfield, Burlington,
New Berlin, and Waukesha; by the Village Boards of the
Villages of Rochester, Silver Lake, Menomonee Falls,
Pewaukee, and Sussex; by the Town Boards of the Towns
of Brookfield, Lisbon, Pewaukee, and Waterford; by the
Kenosha County Soil and Water Conservation District;
and by the Lake Pewaukee Sanitary District. The plan has
also been formally endorsed or acknowledged by the U. S.
Department of Housing and Urban Development; the
U. S. Department of Agriculture, Soil Conservation
Service; the U. 8. Department of the Interior, Geological
Survey; the U. S. Department of Transportation, Federal
Highway Administration; and the Wisconsin Department
of Transportation.

On June 11, 1971, the Wisconsin Natural Resources
Board approved the comprehensive Fox River watershed
plan, and on July 21, 1971, certified the plan to the U. S.
Environmental Protection Agency as the interim basin
plan for the Fox River basin in Wisconsin, In reviewing the
plan, the Environmental Protection Agency indicated
that before formal federal approval would be forth-
coming, two issues relating to the timetable for plan
implementation should be addressed, one dealing with the
nutrient removal requirements in the plan and the other
with implementation of the proposed areawide sewerage
system in the upper watershed.



In response to this request by the Environmental Protec-
tion Agency, the Wisconsin Department of Natural
Resources, the Regional Planning Commission, and the
local units of government concerned cooperatively pre-
pared a specific plan implementation schedule that
included timely phosphorus removal recommendations
for the entire watershed and a recommendation that the
plan be amended to include two major sewage treatment
plants for the upper watershed area. On September 13,
1973, the Commission took formal action to amend the
Fox River watershed plan to include the two-sewage-
treatment-plant alternative in lieu of the one-sewage-
treatment-plant alternative for the upper watershed
area in the adopted plan, and to further include as part of
the adopted plan the Revised Implementation Schedule
for Meeting Water Quality Objectives and Waste Treatment
Requirements for the Fox-Illinois River Watershed, pub-
lished in August 1973 by the Wisconsin Department of
Natural Resources. On January 9, 1974, the Wisconsin
Natural Resources Board certified the plan amendment to
the Environmental Protection Agency, and on April 5,
1974, that agency gave full approval to the Fox River
comprehensive plan as the water quality management
plan for the Fox River basin. Progress toward implemen-
tation of the amended plan is documented in the Commis-
sion series of annual reports.

Milwaukee River Watershed Study :

The Milwaukee River watershed study was the third
comprehensive watershed planning program undertaken
by the Commission, and the fourth major work program
directed toward the preparation of long-range physical
development plans. The study was initiated in October
1967 and was completed in October 1971. The findings
and recommendations were published in SEWRPC Plan-
ning Report No. 13, A Comprehensive Plan for the
Milwaukee River Watershed, Volume 1, Inventory Findings
and Forecasts, and Volume 2, Alternative Plans and
Recommended Plan. Like the plan for the Fox River
watershed, the plan for the Milwaukee River watershed
contains recommendations for the abatement of the
flooding, water quality, water supply, recreation, and
related land and natural resource conservation problems
of this important watershed. The study also produced
special lake use reports for selected major lakes of the
watershed. Of particular importance to the Menomonee
River watershed study are the recommendations for the
abatement of water pollution from combined sewer over-
flows produced by the Milwaukee River watershed study.
These recommendations extend to all of the combined
sewer service areas in Milwaukee, including such areas
within the Menomonee River watershed.

The Milwaukee River watershed study differed from the
Root and Fox River watershed in that a significant
portion—about 38 percent—of the headwater area of the
694 square mile watershed is located outside and north of
the seven-county Region. It was evident from the begin-
ning that the entire watershed should be included in any
comprehensive planning program. This meant including
in the study the considerable portions of the watershed
lying outside of the Region in Fond du Lac and Sheboy-
gan Counties, as well as the very small area of the water-

shed lying in Dodge County. Fond du Lac and Sheboygan-

Counties were accordingly requested to join in the work
of the Watershed Committee, and their consent and
participation marked the first time that neighboring
counties formally and actively participated in Commission
planning programs.

The comprehensive Milwaukee River watershed plan was
formally adopted by the Commission in March 1972.
As of January 1, 1975 the plan had been formally adopted
by the Milwaukee, Ozaukee, Sheboygan, and Washington
County Boards of Supervisors; by the Common Council
of the City of Milwaukee; by the Village Boards of the
Villages of River Hills and Saukville; by the Town Board
of the Town of Fredonia; by the Sewerage Commission
of the City of Milwaukee and the Metropolitan Sewerage
Commission of the County of Milwaukee; by the City of
Milwaukee Board of Harbor Commissioners; and by the
Milwaukee County Park Commission. The watershed plan
has also been formally endorsed or acknowledged by such
important state and federal agencies as the Wisconsin
Board of Soil and Water Conservation Districts; the
Wisconsin Board of Health and Social Services; the
Wisconsin Department of Transportation; the U. S.
Department of Agriculture, Soil Conservation Service and
Farmers Home Administration; the U. S. Department
of Housing and Urban Development; the U. S. Department
of the Interior, Geological Survey and Bureau of Outdoor
Recreation; and the U. 8. Department of Transportation,
Federal Highway Administration.

The Wisconsin Natural Resources Board on July 26, 1972,
approved the Milwaukee River watershed plan, and on
August 3, 1972, certified the plan to the U. S. Environ-
mental Protection Agency as the approved water quality
management plan for the basin. On March 19, 1973, the
latter agency approved the plan, noting that the plan
““....ds certainly without equal in the State of Wisconsin
with respect to comprehensiveness and quality of plan-
ning.”" Thus, the Milwaukee River watershed plan
currently stands as an approved basin plan which is being
utilized by the state and federal agencies in support of the
review and award of federal grants-in-aid for sewerage and
water quality control facility construction.

Regional Sanitary Sewerage System Planning Program

The Commission initiated a regional sanitary sewerage
system planning program in July 1969 as a result of
a Commission determination that the preparation of
a regional sanitary sewerage system plan would be the
logical next step in the preparation of a comprehensive
plan for the physical development of the Region. This
planning program was designed to provide a long-range
plan for the resolution of problems associated with the
need for new sanitary sewer service within the Region;
with the need to improve existing inadequate sanitary
sewer service, particularly in newly developed areas of the

1 Letter from Francis T. Mayo, Regional Administrator,
U. S. Environmental Protection Agency, to L. P. Voight,
Secretary, Wisconsin Department of Natural Resources,
dated March 19, 1973.



Region; with serious surface water quality pollution,
together with increasing conflicts over water uses and
demand for water pollution abatement; with the wide-
spread occurrence within the Region of soils unsuited to
the use of onsite septic tank sewage disposal systems; and
with the development of small, isolated sewage treatment
plants on an uncoordinated basis. The program was
intended to aid and assist in implementation of the
adopted regional land use plan, as well as to fulfill the
Commission’s responsibilities to its constituent units of

_government to prepare an areawide sanitary sewerage

system plan in order to maintain the eligibility of local
units of government in the Region to qualify for federal
grants in partial support of the construction of sanitary
sewerage facilities.

The sanitary sewerage system plan, which was completed
in 1974, is very closely related to completed comprehen-
sive watershed plans, since it provides an important means
for relating the water pollution abatement actions recom-
mended in the individual watershed plans to each other
and to development within the Region as a whole. The

regional sanitary sewerage system planning program,

while related to the protection of water resources, is more
directly concerned with the broader, more pervasive
need to promote orderly areawide land use development,
and thereby offers a logical means for more fully
integrating the individual watershed plans and for refining
and adjusting these plans as necessary.

The sanitary sewerage system plan affects the Menomonee
River watershed study inasmuch as it includes recommen-
dations for intercepting all sanitary sewage from all
municipal sanitary sewer systems within the watershed
for conveyance to the sewage treatment plants operated
by the Sewerage Commission of the City of Milwaukee.
Thus, water quality inventory analyses and plan synthesis
under the Menomonee River watershed study will, because
of the regional sanitary sewerage system planning program,
be able to devote minimal attention to municipal waste-
‘water treatment problems, and instead concentrate on
the resolution of water pollution problems attributable
to urban storm water runoff, agricultural runoff, and
industrial-commercial discharges within the watershed.

Other Regional and Subregional Planning Programs

Four additional regional planning programs have been
undertaken by the Commission. A regional library system
planning program was completed in 1974, and a regional
airport system planning program, a regional housing study,
and a regional park, outdoor recreation, and related open
space study are underway. The Commission has also
completed more detailed urban development plans for
certain subareas of the Region, including the Kenosha
and Racine Planning Districts.

THE MENOMONEE RIVER
WATERSHED STUDY

The Menomonee River watershed study is the fourth
comprehensive watershed planning program to be under-
taken by the Commission. It is, however, the first such

study to be conducted by the Commission for a water-
shed which is extensively urbanized and which is expected
to become almost entirely urbanized in the near future.
Although the 137 square mile watershed encompasses
only 5 percent of the Planning Region area, 348,000
people, or about 20 percent of the population of south-
eastern Wisconsin, reside within the watershed.

Initiation of the Menomonee River Watershed Study

The Menomonee River watershed study was initiated
upon the specific request of local units of government
within the watershed as a result of growing concern by
local public officials and citizen leaders over increasing
problems of flooding, water pollution, park and open
space needs, industrial water supply, and changing land
use. All of these problems interact to adversely affect the
quality of urban life and to cause further deteriora-
tion and destruction of the natural resource base of
the watershed.

Concern over what at first seemed to be local problems
within subareas of the watershed was followed by
a growing awareness among public officials that the causes
and effects of these problems transcend local municipal
boundaries, and are related to the entire stream network
and tributary drainage areas. Recognizing the Commission
as the logical and best equipped agency to find practical
and permanent solutions to these problems, the Common
Council of the City of Wauwatosa on July 18, 1967, for-
mally requested the Commission to undertake a compre-
hensive planning study of the Menomonee River water-
shed, looking to the ultimate resolution of the afore-
mentioned water resource and water resource-related
problems within the context of a long-range comprehen-
sive watershed planning effort. On October 3, 1967, and
on October 17, 1967, similar requests were made by the
Common Councﬂ of the City of Brookfield and the
Board of Supervisors of Milwaukee County.

The Commission accordingly on March 7, 1968, formed
the Menomonee River Watershed Committee, comprised
of knowledgeable state and local public officials and
citizen leaders from throughout the watershed. This
Committee was created to assist the Commission in its
study of the problems of the Menomonee River water-
shed, and the Committee began at once to prepare
a Prospectus for the necessary comprehensive watershed
planning program. The full membership of the Menomonee
River Watershed Committee is listed in Appendix A.

The Committee identified and described in the Prospectus
five basic problems within the watershed that required
careful areawide study for sound resolution. These prob-
lems include flooding, water pollution, park and open
space reservation, industrial water supply, and changing
land use. These problems are inextricably interrelated,
and this fact precludes their study and sound resolution
on an individual basis.

The Prospectus prepared by this Committee was endorsed
by the Commission in November 1969; published; and in
accordance with the advisory role of the Commission,



transmitted to the governmental agencies concerned for
their consideration and action. All four county boards
concerned—Milwaukee, Ozaukee, Washington, and Wauk-
esha—as well as the Wisconsin Department of Natural
Resources formally endorsed the Prospectus and agreed
to provide the state and local funds necessary for execu-
tion of the indicated planning program. The U. S. Depart-
ment of Housing and Urban Development and the U. S.
Environmental Protection Agency (formerly the U, S,
Department of the Interior, Federal Water Pollution
Control Administration) also endorsed the Prospectus, and
agreed to provide the federal funds necessary for execu-
tion of the program. All the necessary commitments from
these local, state and federal agencies were not received
until early 1972.

In order to accomplish the financing of the study as
outlined in the Prospectus, it was necessary for the
Commission to effect separate contractual agreements
with the U. S. Department of Housing and Urban Devel-
opment; the U. 8. Environmental Protection Agency; the
Wisconsin Department of Natural Resources; and the four
counties containing portions of the watershed. Under the
contracts between the federal and state agencies and the
Commission, the Commission agreed to complete the
necessary planning work in accordance with the Prospec-
tus; and the Wisconsin Department of Natural Resources,
the U. S. Department of Housing and Urban Development,
and the U. S. Environmental Protection Agency agreed to
provide funds in partial support of the planning program
under state legislation, under Section 701 of the Federal
Housing Act of 1954 as amended, and under Title 3 of the
Federal Water Resources Act of 1965 as amended.

Under the contracts between the four counties concerned

and the Commission, the latter agreed to complete the

necessary planning work and the former agreed to provide
the local funds necessary to support the work. Pursuant
to the state regional planning enabling act, the local study
costs, amounting to 12.0 percent of the total Menomonee
River watershed study costs, were allocated to the respec-
tive counties on the basis of each county’s proportionate
share of the state equalized assessed valuation of the
watershed. The percentage share of the total study costs
of $232,900 agreed upon in the contracts were: U. S.
Department of Housing and Urban Development, 20.0
percent; U. S. Environmental Protection Agency, 35.0
percent; Wisconsin Department of Natural Resources,
33.0 percent; Milwaukee County, 10.3 percent; Ozaukee
County, 0.1 percent; Washington County, 0.1 percent;
and Waukesha County, 1.5 percent.

The Prospectus, as prepared by the Watershed Committee
and published by the Commission, was not a finished
study design. It was a preliminary design prepared to
obtain support and financing for the necessary study, an
objective which was fully achieved. Major work elements,
a staff organization, a time schedule, and cost estimates
were set forth in the Prospectus. Work on the study, as
outlined in the Prospectus, began in March 1972.

Study Objectives

The primary objective of the Menomonee River watershed
planning program, as set forth in the Prospectus, is to
assist in abating the serious water resource and water
resource-related problems of the Menomonee River basin
by developing a workable plan to guide the staged devel-
opment of multipurpose water resource facilities and’
related resource conservation and management programs
for the watershed., This plan, to be effective, must be
amenable to cooperative adoption and joint implementa-
tion by all levels and agencies of government conceérned.
It must be capable of functioning as a practical guide for
the making of decisions concerning both land and water
resource development within the watershed so that,
through such implementation, the major water resource
and water resource-related problems within the watershed
may- be abated and the full development potential of the
watershed realized. More specifically, the objectives of
the planning program are to:

1. Prepare a plan for the management of floodlands
along the major waterways of the Menomonee
River watershed, including measures for the
mitigation of existing flood problems and also
incorporating elements intended to minimize
future flood problems.

2. Prepare a plan for surface and ground water
quality management for the Menomonee River
watershed, incorporating measures to abate exis-
ting pollution problems and including elements
intended to prevent future pollution problems.

3. Prepare a plan for public open space reservation
and for recreational development, including mea-
sures for the preservation and enhancement of the
remaining woodlands, wetlands, and fish and
wildlife habitat of the watershed.

4. Prepare a plan for industrial water supply, properly
relating anticipated water needs to the quantity
and quality of both groundwater and surface
water supplies.

5. Refine and adjust the regional land use plan to
reflect the conveyance, storage, and waste assim-
ilation capabilities of the perennial waterways
and floodlands of the watershed; to include
feasible water control facilities; and generally
to promote the rational adjustment of land uses
in this urbanizing basin to the surface and ground
water resources.

Special Consideration with Respect to

the Lake Michigan Estuary

As shown on Map 1, the watershed contains portions of
Milwaukee, Ozaukee, Washington, and Waukesha Counties.
Some of the most intensely urbanized portions of the
Region lie within this relatively small watershed. Although
the entire Menomonee River watershed, from its rural
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headwater area in Washington County to its confluence
with the Milwaukee River near the Lake Michigan shore-
line, was included in the comprehensive watershed plan-
ning program with respect to the flood control and
floodland management plan elements of the study,
primary attention with respect to the other elements of
the study—water pollution, park and open space needs,
industrial water supply, and changing land use—was
focused on that part of the watershed lying upstream of
the low head dam located at 29th Street extended in the
City of Milwaukee. That 2.2 mile reach of the Menomonee
River lying below the low head dam, in combination with
the Milwaukee River below the North Avenue Dam and

-the Kinnickinnic River downstream of Chase Avenue,

forms an estuary of Lake Michigan as shown on Map 2.

1t is the Commission position that, with the exception
of floodland management, the “harbor’ estuary should
be studied separately from the tributary Milwaukee,
Menomonee, and Kinnickinnic River watersheds. There
is a physical reason as well as a planning reason—the

latter relating to the community of interest concept.

discussed below—for the position of the Commission that
the estuary area should be excluded from watershed
studies in general and the Menomonee River watershed
study in particular, From a physical standpoint, the
hydraulic characteristics and behavior of the three tribu-
tary streams above the point at which they enter the
estuary is distinctly different from, and considerably less
complex than, the hydraulic characteristics and behavior
of the estuary area. Rivers upstream of the estuary are in
essentially continuous, downstream flow, and except for
extremely high lake levels which must be accounted for
in watershed studies, are unaffected by Lake Michigan
water levels. In contrast, the estuary portion of each of
the three rivers exhibits flow reversals, stage fluctuations,
thermal stratification and related currents, and periods of
relative calm, all of which are attributable to the hydraulic
connection between the estuary and Lake Michigan.

The complete resolution of water quality problems in any
portion of the estuary—for example, the Menomonee
River downstream of 29th Street—must ultimately incor-
porate an analysis of the entire estuary. The completed
comprehensive plan for the Milwaukee River watershed,
plus the inventory, analyses, and recommendations includ-
ed in and emanating from the Menomonee River water-
shed study, will contribute to the ultimate resolution of
estuary problems. These two watershed studies provide
information on flow contributions to the estuary, and
include recommendations with respect to the elimination
of pollution sources lying entirely outside of the estuary
area and one source—combined sewers—shared by both
the estuary and the Milwaukee, Menomonee, and Kinnic-
kinnic River watersheds. The ultimate solution of estuary
problems, one of which is water pollution, must, however,
await a detailed planning study of the estuary because of
the hydraulic interdependence of the estuary components
and Lake Michigan.

The Commission believes that the delineation of water-
sheds as planning areas must recognize not only the physi-

cal features—for example, topographic divides and hydrau-
lic interconnections—influencing a technically sound
watershed planning operation, but also the existence of
a significant community of interest upon which the
active participation of local officials and citizen leaders
in the planning effort can be obtained. Although the
Menomonee, Milwaukee, and Kinnickinnic Rivers physi-
cally join in the estuary at the Lake Michigan shoreline,
the promotion of a single community of interest through-
out all three of these river basins would be most difficult.
Residents of the Milwaukee and Kinnickinnic River basins
have little in common with respect to land and water
resource problems with residents of the Menomonee
River basin. The strong community of interest is, how-
ever, shared by those private and public segments of the
Milwaukee metropolitan area population having some
involvement in any aspect of the estuary and immediate
lakeshore area.

Commercial Great Lakes shipping and interconnections
between that shipping and land, rail, and truck transporta-
tion may be expected to be of common concern to the
estuary area business community. This commercial activity
is bound to conflict with, and be affected by, existing and
potential recreational uses of the estuary area as well as
the nearby beaches. For example, the increased popularity
of Lake Michigan pleasure boating and sportfishing will
increase the need for marinas and other related services,
with the impact of these pressures being shared by most
of the estuary community. As part of an effort to improve
upon retail activity and the provision of services in the
Milwaukee business district, business leaders may be
expected to become increasingly interested in the protec-
tion and even restoration of the rivers and the Lake
Michigan shoreline in, and near the central urban area.
Such efforts by the estuary-harbor community could
provide for additional park and open space areas and
would, at least indirectly, reflect on the success of retail
and service activities. '

Thus, while a portion of the estuary area would, under
a strict topographic divide definition, be included in the
Menomonee River watershed, it has been excluded from
the watershed study because that 2.2 mile reach of the
river hydraulically functions as an estuary of Lake
Michigan, and equally important, because that- portion
of the Menomonee River shares a community of interest
with the estuary and immediate lakeshore areas that is
markedly stronger than its ties with those portions of the
Menomonee River watershed lying above the estuary.

The watershed study will, accordingly, incorporate only
those aspects of the estuary that have direct bearing on
the watershed above the estuary. Examples include the
necessity of determining the effect of Lake Michigan
levels on Menomonee River flood stages above the low
head dam at 29th Street, and the need to include the
estuary and lakeshore area in possible refinements to the
combined sewer overflow recommendations which were
originally set forth in the comprehensive plan for the

_ Milwaukee River watershed.



Map 2

THE LAKE MICHIGAN ESTUARY AS FORMED BY THE CONFLUENCE
OF THE MENOMONEE, MILWAUKEE, AND KINNICKINNIC RIVERS
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The Menomonee, Milwaukee, and Kinnickinnic Rivers all join in the Lake Michigan estuary and harbor within the City of Milwaukee before
discharging to Lake Michigan. The westerly terminus of the estuary is located 2.2 miles up the Menomonee River at a low head dam located
west of the 27th Street Viaduct in the City of Milwaukee. With the exception of incorporating certain upstream hydraulic effects directly
attributable to high lake levels, it is the Commission’s position that the estuary should be studied separately from the three tributary watersheds
after comprehensive plans are completed for those watersheds, since the estuary has common physical characteristics that differ from those
of the tributary watersheds, and also constituies a single community of interest with respect 1o business, commercial, industrial, and recrea-
tional activities.

Source: SEWRPC.
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Other Major Studies and Their Relationship to

the Menomonee River Watershed Planning Program
During the course of the Menomonee River watershed
planning program, two major research and demonstration
projects were initiated in the watershed. Inasmuch as the
early stages of these two projects were coincident with the
Menomonee River watershed planning program, questions
may be raised as to the objectives and content of these
two projects, particularly as they relate to the planning
program. The following discussion of the two research
and demonstration projects describes the objectives of
each, the rationale for selecting the Menomonee River
watershed, and the relationship between each of the two

" projects, and the SEWRPC Menomonee River watershed

planning program.

The Menomonee River Pilot Watershed Study: On
April 15, 1972, the governments of Canada and the
United States signed the Great Lakes Water Quality
Agreement and requested that the International Joint
Commission (IJC)? investigate pollution of the Great
Lakes from various land use activities. Subsequent to the
signing of the Great Lakes Water Quality Agreement, the
1JC established the Great Lakes Water Quality Board, and
assigned to it the responsibility for carrying out the
provisions of the Agreement. The Water Quality Board
created the International Reference Group on Great Lakes
Pollution from Land Use Activities for the purpose of
carrying out studies related to the effect of land use on
Great Lakes water quality.

Included in the work plan® of the Reference Group are
a series of intensive pilot studies of a small number of
watersheds within the Great Lakes basin. These water-

2The IJC, established in 1912 under provisions of the
1909 Canada-U. S. Boundary Waters Treaty, is comprised
of six members, including three Canadien and three U. S.
representatives. The IJC has two major responsibilities.
The first is- to approve or reject all proposals involving
the utilization, obstruction, or diversion of surface waters
on either side of the Canada-U. S. boundary. IJC actions
with respect to proposals are final. The second is to
investigate and make recommendations concerning special
projects and problems in response to requests—formally
referred to as references—received from either or both
governments. IJC actions with respect to references,
which have dealt with a variety of topics including air
and water pollution, are not binding on either of the two
governments. For a detailed discussion of the IJC, refer
to: “A Proposal for Improving the Management of the
Great Lakes of the United States and Canada,’ Technical
Report No. 62, Water Resources and Marine Sciences
Center, Ithaca, New York, January, 1973.

3“Detailed Study Plan to Assess Great Lakes Pollution
from Land Use Activities,” submitted to the Great Lakes
Water Quality Board, International Joint Commission,
by the International Reference Group on Pollution of the
Great Lakes from Land Use Activities, March 1974,
128 pp.

sheds were carefully selected to permit extrapolation of
the data and findings of the pilot studies to the entire
Great Lakes basin, and to relate water quality degradation
found at river mouths to specific land uses in the tributary
areas. A total of seven watersheds—three in Canada and
four in the U. §.—were selected by the Reference Group
to be the subject of these pilot studies.

The Menomonee River watershed was selected as one of
the seven watersheds to be studied, with emphasis upon
the impact of urban land uses on Great Lakes water
quality. Two factors entered into the selection by the
Reference Group of the Menomonee River watershed for
such an intensive study. First, the watershed is not only
highly urbanized, but it contains a wide variety of urban
land wuses, including low, medium, and high density
residential, commercial, and industrial land uses. Second,
the Reference Group was aware that the Southeastern
Wisconsin Regional Planning Commission was, in late
1973 at the time of selection of the watersheds, preparing
a comprehensive plan for the watershed. Information
obtained or developed during the inventory, analysis,
and forecast phases of this Commission planning effort, as
well as information obtained under other Commisison
land and water resource planning programs, would be
available to and would provide a substantial data and
information base for the 1JC study.

Preliminary work on the Menomonee River Pilot Water-
shed Study was initiated in 1973, the project was funded
by the U. S. Environmental Protection Agency on May
10, 1974, and the project is scheduled for completion in
early 1978. The principal objectives of the Menomonee
River Pilot Watershed Study are:

1. To determine the levels and quantities of major
and trace pollutants, including but not limited
to nutrients, pesticides, and sediments reaching
and moving in stream systems tributary to the
Great Lakes.

2. To identify the sources and evaluate the behavior
of pollutants from an urban complex, with par-
ticular emphasis on the potential impact of resi-
dential, commercial, and industrial land use
development, including supporting utility and
transportation facilities, and of construction
activities associated with rapid urbanization, on
stream water quality.

3. To develop the predictive capability necessary to
facilitate extension of the findings of the Meno-
monee River Pilot Watershed Study to other urban
settings, leading to an eventual goal of permitting
pollution inputs from urban sources to be accu-
rately estimated for the entire Great Lakes Basin.

As is evident from these objectives, the Menomonee River
Pilot Watershed Study is primarily a research endeavor,
with emphasis on the effect of land use on Great Lakes
water quality. This contrasts markedly with the SEWRPC
Menomonee River watershed planning program, which
is a comprehensive planning effort intended to lead to
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specific recommendations for the solution of existing
water resource problems within the watershed and the
prevention of future problems. Although the research
study and the planning study complement each other in
that they share a common data base, the two studies differ
markedly in content, methodology, and objectives.

The Wisconsin Department of Natural Resources, the
University of Wisconsin System Water Resources Center,
and the Southeastern Wisconsin Regional Planning Com-
mission constitute the three lead agencies, or organiza-
tions, responsible for participating with the IJC Reference
Group in the planning and conduct of the Menomonee
River Pilot Watershed Study. The Regional Planning
Commission will contribute to the conduct of the pilot
study by performing, in cooperation with other study
participants and under a subcontract to the Wisconsin
Department of Natural Resources, three principal func-
tions: project management, data provision, and systems
- analysis. The project management function will be carried
out by SEWRPC in a joint effort with the other two lead
_organizations in the Menomonee River Pilot Watershed
Study. This function is intended to provide overall
direction to, and control of, the Menomonee River Pilot
Watershed Study, culminating in the attainment of the
study goals as set forth above. The second function, that
of data provision, is intended to make available to the
Menomonee River Pilot Witershed Study all historical
and existing SEWRPC information, as well as new infor-
mation obtained during the course of the SEWRPC
Menomonee River watershed planning program. The third
and final SEWRPC function is systems analysis, which is
intended to result in the development of a digital
computer data management system to facilitate the
storage, retrieval, analysis, and display of all data and
information applicable to the Menomonee River Pilot
Watershed Study, and to lay the foundation for the
development of a digital computer model having the
predictive capability needed to facilitate extension of

the findings from the Menomonee River watershed to

other urban areas tributary to the Great Lakes.

The Washington County Project: The Federal Water
Pollution Control Act Amendments of 1972 focused
attention on certain diffuse, or, nonpoint, pollution
sources, including sediments. This legislation encouraged
the evaluation of the sources and extent of sediment and
related pollution associated with both agricultural and
urban lands. Examination of the legal, economic, and
other aspects of the implementation of erosion and
sediment control methodology was also called for in
the legislation.

In response to the provisions of the 1972 Amendments,
a demonstration project was initiated in Washington
County in July 1974 under the leadership of the Wiscon-
sin State Board of Soil and Water Conservation Districts
and the University of Wisconsin System. Although more
commonly known as the Washington County Project, the
formal name of this demonstration study is “Development
and Implementation of a Sediment Control Ordinance:
Institutional Arrangements Necessary for Implementation
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of Control Methodology on Urban and Rural Lands.”4
The principal objectives of the Washington County Project
as set forth in the funding application to the U. S. Envi-
ronmental Protection Agency are:

1. Demonstrate, through a monitoring program, the
effectiveness of land use control techniques in
improving surface water quality.

2. Develop a model sediment control ordinance
acceptable to landowners and the several govern-
mental authorities responsible for regulatory mea-
sures in incorporated and unincorporated areas on
a countywide basis.

3. Determine the combination of institutional
arrangements in the form of laws, and inter-
governmental relationships involving federal, state,
county, and municipal governments,. required for
implementing the ordinance in incorporated and
unincorporated areas.

4. Develop a description of the personnel required
and the level of technical assistance needed to
implement a sediment control program using
a regulatory approach.

5. Develop and systemize the educational and infor-
mational dissemination effort required for imple-
menting a sediment control program using a regu-
latory approach.

6. Predict the water quality benefits to be derived
from the implementation of similar ordinances
throughout the Great Lakes Drainage Basin, and
develop educational materials useful for imple-
menting sediment control programs throughout
the Region.

In addition to the Wisconsin Board of Soil and Water
Conservation Districts and the University of Wisconsin
System, the following governmental units and agencies
are cooperating in the conduct of the Washington County
Project: The Wisconsin Geological and Natural History
Survey; the U. S. Department of Agriculture, Soil Conser-
vation Service; the U. S. Department of Interior, Geologi-
cal Survey; the Washington County Board; the Washington
County Soil and Water Conservation Supervisors; the
Village of Germantown; and the Southeastern Wisconsin
Regional Planning Commission.

4 “Development and Implementation of a Sediment
Control Ordinance: Institutional Arrangements Necessary
for Implementation of Control Methodology on Urban
and Rural Lands,” Application to the U. S. Environ-
mental Protection Agency from the University of Wiscon-
sin System on behalf of the Wisconsin Board of Soil and
Water Conservation Districts, February 28, 1974, 50 pp.
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The primary function of the SEWRPC in this study is the
provision of data and information about the natural
resource base and man-made features of Washington
County. This data and information base has been assem-
bled by the Commission as a result of its land and water
resource planning efforts, including the Milwaukee and
Menomonee River watershed planning programs. In
addition to the primary function of data and information
provision, the Commission will assist in the preparation of
detailed land use plans for selected demonstration areas,
serve on committees established to manage the study, and
assist in implementation of the study findings. The
SEWRPC is providing the above services under contract
to the University of Wisconsin System. The Washington
County Project was initiated in July 1974 and is
scheduled for completion in June 1978,

Washington County was selected as the site for the
demonstration project for a variety of reasons, including
the extensive data and information base available from
the SEWRPC and the existence of a variety of rural and
urban subbasins within the county. Another factor enter-
ing into the selection of Washington County was the
expressed interest of local communities and governmental
units in solving erosion and sedimentation problems
attendant to agricultural activities and urbanization.
The Washington County Project will focus on field studies
of two areas: an agricultural area tributary to Cedar
Creek in the Milwaukee River watershed, and an urbaniz-
ing area in the Village of Germantown tributary to the
Menomonee River.

The SEWRPC Menomonee River watershed planning
program will complement the Washington County Project
in that hydrologic, hydraulic, and water quality infor-
mation developed under the Commission watershed study
will be available for the study of the urbanizing areas in
the Village of Germantown. The Washington County
Project should complement the SEWRPC Menomonee
River watershed planning program by demonstrating the
effectiveness of land use control practices on surface
water quality enhancement, and by developing an effec-
tive model erosion and sediment control ordinance.

Staff, Cooperating Agency, Consultant, and

Committee Structure

The basic organizational structure for the study is out-
lined in Figure 2, and consists of the cooperating state
and federal agencies, consultants, and Commission staff
reporting to the Chief Environmental Planner as the inter-
staff project coordinator, who reports to the Executive
Director, who, as a professional engineer, serves as project
sponsor. The Executive Director, in turn, reports to the
Southeastern Wisconsin Regional Planning Commission.
The responsibilities of the cooperating federal and state
agencies, consultants, and Commission staff for the
conduct of major elements of the planning study are
also indicated in Figure 2.

A comprehensive watershed planning program necessarily
covers a broad spectrum of related governmental and
private development programs, and no agency, whatever

its function or authority, can operate independently in
the conduct of such a study. The basic Commission organi-
zation provides for the attainment of the necessary inter-
agency coordination through the establishment of advisory
committees, as well as through interagency staff assign-
ment. Two types of such committees are provided as an
integral part of the organization for the watershed
planning work.

The first type of advisory committee, which functions
as a part of the organization created by the Commission
for watershed planning, is the Technical Advisory Commit-
tee on Natural Resources and Environmental Design.
This Committee was established in January 1962 and
includes representatives from governmental agencies with
active resource planning, development, research, or man-
agement programs in southeastern Wisconsin. The full
Committee membership is listed in Appendix B. The
basic purpose of this Committee is to place the experi-
ence, expertise, and resources of the represented federal,
state, and local agencies at the disposal of the study, and
to ensure that the planning objectives and design criteria
of these agencies are recognized and incorporated to the
fullest extent possible into the watershed planning work.

The second type of advisory committee, which functions
as a part of the organization created by the Commission
for watershed planning, is the Menomonee River Water-
shed Committee. The basic purpose of this important
Committee, which was established in March 1968, is to
actively involve the various governmental bodies, techni-
cal agencies, and private interest groups within the watex-
shed in the planning study. The Committee assists the
Commission in determining and coordinating basic policies
involved in the conduct of the study and in the resultant
plans and plan implementation programs. Active involve-
ment of local public officials in the watershed planning
program through this Committee is particularly important
to any ultimate implementation of the watershed plans, in
light of the advisory role of the Commission in shaping
regional and subregional development. The Watershed
Committee performs an important educational function
in familiarizing local leadership within the watershed with
the study and its findings, in generating an understanding
of basic watershed development objectives and implemen-
tation procedures, and in encouraging plan implemen-
tation. The Watershed Committee has proven to be
a very valuable advisory body to the Commission and its
staff throughout the conduct of the Menomonee River
watershed planning program.

The watershed planning work program has been conducted
by the resident Commission staff, supplemented as needed
by contractual services provided by one federal agency,
one state agency, and two consulting engineering firms.
The Commission staff managed and directed all phases of
the engineering and planning work. More specifically, the
Commission staff was responsible for and provided the
principal inputs to the detailed study design; formulation
of watershed development objectives, principles and
standards; conduct of inventories; analysis of inventory
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Figure 2

ORGANIZATIONAL STRUCTURE OF THE MENOMONEE RIVER WATERSHED STUDY
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data and information to identify urban needs and resource
problems and capabilities; synthesis and evaluation of
alternative plan elements; and report writing.

The efforts of the Commission’s professional and support-
ing staff were supplemented with the services of specialists
in selected areas, including surveying and photogrammetry,
groundwater analysis, streamflow measurement, surface
water quality monitoring, fishery studies, wildlife habitat
and natural area identification, and hydrologic-hydraulic-
water quality modeling. The contribution of these selected
specialists was necessary to the successful and efficient
completion of the complex, interdisciplinary watershed
planning program. Contractual agreements were executed,
therefore, with the U. S. Geological Survey, the Wisconsin
Department of Natural Resources, Alster and Associates,
Inc., and Hydrocomp, Inc. Each of these organizations
was selected by the Commission for participation in the
study by virtue of its particular skills and experience in
specialized phases of watershed planning.

Under the study, the U. S. Geological Survey was respon-

sible for those elements of the study which related to-

groundwater resources and groundwater-surface water
relationships. The Geological Survey also provided selected
streamflow measurements and surface water quality data.
The Wisconsin Department of Natural Resources was
responsible for natural resource-related aspects of the
study; more specifically, the conduct of three synoptic
water quality surveys, a fishery study, a wildlife habitat
study, and the delineation of unique natural areas. Alster
and Associates, Inc., was responsible for the conduct of
the necessary horizontal and vertical control surveys
within the watershed, the preparation of large-scale
topographic maps, and the provision of selected physical
data on selected hydraulic structures in the water-
shed. Hydrocomp, Inc. provided one of the computer
programs used in simulating the hydrologic, hydraulic,
and water quality characteristics of the watershed sur-
face water system, and assisted the SEWRPC staff in
installing and operating that program on the Commission
computer system.

Scheme of Presentation

The major findings and recommendations of the Menomo-
nee River watershed planning program are documented
and presented in this report. The report first sets forth the
basic concepts underlying the study and the factual
findings of the extensive inventories conducted under the
study. It identifies and to the extent possible quantifies
the developmental and environmental problems of the
watershed, and sets forth forecasts of future economic
activity, population growth, and land use and concomitant
environmental problems. The report presents alternative
plan elements relating to floodland management, pollution
abatement, park and open space needs, and land use, and
sets forth a recommended plan for the development of
the watershed based upon regional and watershed devel-
opment objectives adopted by the Watershed Committee
and the Commission. In addition, it contains financial
and institutional analyses and specific recommendations
for plan implementation. This report is intended to allow
careful, critical review of the alternative plan elements
by public officials, agency staff personnel, and eitizen
leaders within the watershed, and to provide the basis for
plan adoption and implementation by the federal, state,
and local agencies of government concerned.

This report can only summarize briefly the large volume
of information assembled in the extensive data collection,
analysis, and forecasting phases of the Menomonee River
watershed study. Although the reproduction of all of
this information in report form is impractical due to the
magnitude and complexity of the data collected and
analyzed, all of the basic data are on file in the Commis-
sion offices and are available to member units and agencies
of government and to the general public upon specific
request. This report, therefore, serves the additional
purpose of indicating the types of data which are available
from the Commission and which may be of value in
assisting federal, state, and local units of government
and private investors in making better decisions about
community development within the Region.



Chapter 11

BASIC PRINCIPLES AND CONCEPTS

INTRODUCTION

Watershed planning is not new. Plans have been developed
in the past for many watersheds, both large and small,
throughout the United States. Most of these plans, how-
ever, have been developed either to meet the needs of one
or more specific revenue-producing functions such as
irrigation or hydroelectric power generation, or to fulfill
a single-purpose requirement for which specific benefits
are assignable to existing properties, such as flood control
or soil and water conservation. Generally speaking, water-
shed planning efforts have traditionally employed single,
although sometimes multiple, means to achieve single or
relatively narrow goals, with emphasis on those goals

" which could be directly measured in monetary terms.

The application of comprehensive planning principles and
practices to water and water-related resource problems as
described in this report, however, is a relatively new
concept. Consequently, at the time the Commission
undertook its first comprehensive watershed planning
program, that for the Root River watershed, little practi-

.cal experience had been accumulated in such comprehen-

sive watershed planning, and widely accepted principles
governing such planning had not been established. More-
over, the need to carry out comprehensive watershed

_planning as an integral part of a broader regional planning

effort required the adaption and modification of the
limited body of watershed planning experience which did
exist to the specific needs of the Root River watershed
planning program.

These factors occasioned, as part of the Root River water-
shed study, the development of a unique approach to
watershed planning, an approach which proved to be
sound and which was, therefore, adopted for use in
subsequent studies for the Fox, Milwaukee, and Menomo-
nee River watersheds. This approach can only be explained
in terms of the conceptual relationships existing between
watershed planning and regional planning, and the basic
principles applicable to watershed planning set within the
framework of regional planning. Only after this founda-
tion of conceptual relationships and applicable principles
has been established can the specific problems of the
Menomonee River watershed and the recommended
solution to these problems, as presented herein, be
properly understood.

THE WATERSHED AS A PLANNING UNIT

Planning relating to water and waterrelated natural
resources could conceivably be carried out on the basis of
various geographic units, including areas defined by
governmental jurisdictions, economic linkages, or water-

shed boundaries. None of these are perfect as a water and
water-related resources planning unit. There are many
advantages to selection of the watershed as a water and
water-related ' resources planning unit, however, since
many problems relating to both rural and urban develop-
ment as well as to natural resource conservation are
water-oriented.

Floodland management measures and flood control and
storm drainage facilities should form a single integrated
system over an entire watershed. Streams and water-
courses, as hydraulic systems, must be capable of carrying
both present and future runoff loads generated by
changing land use and changing water control facility
patterns within the watershed. Therefore, flood control
and storm drainage problems and facilities can best be
considered on a watershed basis. Drainage and flood
control problems, however, are closely related to other
land and water use problems. Consequently, floodland
protection, park and related open space reservation, and
other recreational needs that are related to surface water
resources also can best be studied on a watershed basis.

Water supply and sewerage frequently involve problems
that cross watershed boundaries, but strong watershed
implications are involved if the source of water supply
comes from the surface water resources of the watershed
or if the sewerage systems discharge pollutants into the
surface water system. Groundwater divides do not necés-
sarily coincide with surface water divides, and therefore
planning for groundwater use and protection must incor-
porate both intrawatershed and interwatershed considera-
tions. Changesinland use and transportation requirements
are ordinarily not controlled primarily by watershed
factors, but can have major effects on watershed problems.
The land use and transportation patterns may significantly
affect the amount and spatial distribution of the hydraulic
and pollution loadings to be accommodated by water
control facilities. In turn, the water control facilities and
their effect upon the histroic floodlands determine to
a considerable extent the use to which such land areas
may be put.

Finally, the related physical problems of a watershed tend
to create a strong community of interest among the
residents of the watershed, and citizen action groups can
readily be formed to assist in solving water-related
problems. The existence of a community of interest
around which to organize enlightened citizen participation
in the planning process is one of the most important
factors contributing to the success of such a process.

It may be concluded, therefore, that the watershed is

a logical areal unit to be selected for resources planning
purposes, provided that the relationships existing between
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the watershed and the surrounding region are recognized.
Accordingly, the SEWRPC regional planning program
embodies a recognition of the need to consider watersheds
within the Region as rational planning units if workable
solutions are to be found to intensifying interrelated land
and water use problems.

The foregoing discussion implies that the term watershed
may have two meanings. Defined in a strictly physical
sense, a watershed is simply a geographic area of overland
drainage contributing surface runoff to the flow of
a particular stream or watercourse at a given point. Under
this definition, the terms watershed and drainage basin
are synonymous. The meaning of the term watershed may
be expanded to include planning concepts, however, by
adding to the above definition the phrase: whose natural
and man-made features are so interrelated and mutually
interdependent as to create a significant community of
interest among its residents. This expanded definition of
the term watershed contains within it the characteristics
which a drainage basin, such as that of the Menomonee

River, must exhibit if it is to form a rational unit for

comprehensive water resources planning. This expanded
definition, moreover, had a particularly important impact
upon the geographic area to be encompassed in a study of
the Menomonee River watershed by the Regional Planning
Commission, for careful consideration of the communities
of interest involved led the Commission to exclude from
its delineation of the Menomonee River watershed the
drainage areas of the Milwaukee and Kinnickinnic Rivers
as well as the estuary shared by all three of these streams.
It is thus recognized that a watershed is far more than
a system of interconnected waterways and floodlands,
which, in fact, comprise only a small proportion of the
total watershed area. Land treatment measures, soil and
water management practices, and land use over the entire
watershed, as well as all related water resource problems,
are of major importance in the proper development of
watershed resources.

RELATIONSHIP OF WATERSHED TO REGION

Although recognizing the importance of the watershed
as a rational planning unit within the Region, the SEWRPC
planning program also recognizes the necessity to conduct
individual watershed planning programs within the broader
framework of areawide, comprehensive regional planning.
This is essential for two reasons. First, areawide urbaniza-
tion and the developmental and environmental problems
resulting from such urbanization indiscriminately cross
watershed boundaries and exert an overwhelming external
influence on the physical development of the affected
watershed. Second, the meandering pattern of natural
watershed boundaries rarely, if ever, coincides with the
artificial, generally rectangular boundaries of minor civil
divisions and special-purpose districts.

Important elements of the necessary comprehensive, area-
wide planning program have been provided by the regional
land use-transportation study and by other areawide plan-
ning programs of the Commission such as the regional
sanitary sewerage system planning program. Conversely,
within the context of the regional planning program, the
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comprehensive’ watershed planning programs provide,
within the limits of each watershed, one of the key
elements of a comprehensive regional development plan,
namely, a longrange plan for water-related community
facilities. While the proposed watershed plans may be
centered on water quality and flood control facilities and
on floodland management measures, it must be recognized
that these facility plans and management measures must
be prepared in consideration of the related problems of
land and water use and of park and related open space
reservation needs. Recognition of the need to relate water
control facility plans and management measures to area-
wide regional development plans is the primary factor
which determines the unique nature of the Commission
watershed planning efforts. Ultimate completion of plan-
ning studies covering all of the watersheds within the
Region will provide the Commission with a framework of
plans encompassing drainage, flood control, and water
pollution control facilities as well as floodland manage-
ment measures properly related to comprehensive, area-
wide development plans, and will make significant contri-
butions to the separation of a framework of regional
community facility plans for parks and related open spaces
and for water supply and sewerage facilities.

THE WATERSHED PLANNING PROBLEM

Although the water-related resource planning efforts of
the Commission are focused on the watershed as a rational
planning unit, the watershed planning problem is closely
linked to the broader problem of resource conservation.
Society has always had need to be concerned with
resource conservation, but the need for such concern is
greater today than ever before, and grows, as does the
need for regional planning, out of the rapid population
growth and urbanization of the nation, the state, and the
Region. Increasing urbanization has, moreover, changed
the nature of the resource conservation problem.

In the past, conservation was largely concerned with the
protection of wilderness areas and possible future short-
ages of some resources resulting from chronic mismanage-
ment. The problem which conservation now faces concerns
mainly the kind of environment being created by the
ever increasing areawide diffusion of urban development
over large regions and the relentless pursuit of an ever
higher material standard of living. Regional settlement
patterns so far have not been determined by design but
by economic expedience, and have failed to recognize the
existence of a limited resource base to which urban devel-
opment must be carefully adjusted if severe environmental
problems are to be avoided. If increasing areawide urban-
ization is to work for the benefit of man and not to his
detriment, adjustment of such urban development to the
ability of the resource base to sustain and support it,
thereby maintaining the quality of the environment, must
become a major physical development objective for
urbanizing regions.

Enlightened public officials and citizen leaders are
gradually becoming aware of this new and pressing need
for conservation. This growing awareness is often acceler-
ated as the result of a major disaster or of the imminent
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threat of such a disaster. Even in such cases, however, the
magnitude and degree of the interrelationship .of resource
problems may not always be fully realized. In many
cases, such as in the Menomonee River watershed, the
initial concern with the growing resource problems is
centered in such highly visible problems as flooding and
water poliution.

Growing urbanization is causing increasing concern on
the part of public officials, citizen leaders, engineers, and
planners with water and water-related resource problems.
The manner in which these problems are ultimately
resolved will involve many important public policy
determinations. These determinations must be made in
view of an urbanizing Region which is constantly
changing, and therefore should be based upon a compre-
hensive planning process able to objectively scale the
changing resource demands against the ability of the
limited natural resource base to meet these demands.
Only within such a planning process can the effects of
different land and water use and water control facility
construction proposals be evaluated, the best course of
action intelligently selected, and the available funds most
effectively invested.

The ultimate purposes of such a planning process are
twofold: 1) to permit public evaluation and choice of
alternative resource conservation and development policies
and plans, and 2) to provide, through the medium of
a long-range plan for water-related community facilities,
for the full coordination of local, state, and federal
resource development programs within the Region and
within the various watersheds of the Region. Important
among the goals to be achieved by this process are the
protection of floodlands; the protection of water quality
and supply; the preservation of land for park and open
space; and, in general, promotion of the wise and
judicious use of the limited land and water resources of
the Region and its watershed.

BASIC PRINCIPLES

Based upon the foregoing considerations, eight basic
principles were developed under the Root River watershed
study, which together form the basis for the specific
watershed planning process applied by the Commission
in that study. These same principles were used in the Fox
and Milwaukee River watershed studies, and provide the
basis for the planning process applied in the Menomonee
River watershed study:

1. Watersheds must be considered as rational plan-
ing units if workable solutions are to be found to
water and water-related resource problems.

2. A comprehensive, multipurpose approach to water
resource development and to the control and
abatement of the water-related problems is prefer-
able to a single-purpose approach.

3. Watershed planning must be cqnducte(_i within
the framework of a broader areawide regional
planning effort, and watershed development objec-

tives must be compatible with, and dependent
upon, regional development objectives and plans
based on those objectives.

" 4. Water control facility planning must be conducted
concurrently with, and cannot be separated from,
land use planning,

5. Both land use and water control facility planning
must recognize the existence of a limited natural
resource base to which urban and rural develop-
ment must be properly adjusted to ensure a pleas-

. ant and habitable environment.

6. The capacity of each water control facility in the
integrated watershed systemmn must be carefully
fitted to the present and probable future hydraulic
loads, and the hydraulic performance and hydro-
logic feasibility of the proposed facilities must be
determined and evaluated.

7. Primary emphasis should be placed on in-watershed
solutions to water resource problems. The export
of water resource problems to downstream areas
is unwise on a long-range and regional basis.

8. Plans for the solution of watershed problems and
development of resources should offer as flexible
an approach as possible In order to avoid ‘“‘dead-
end” solutions and provide latitude for continued
adaptation to changing conditions.

THE WATERSHED PLANNING PROCESS

Based upon the foregoing principles, the Commission
has developed a seven-step planning process by which
the principal functional relationships existing within
a watershed can be accurately described, both graphically
and numerically; the hydrologic, hydraulic, and water
quality characteristics of the basin simulated; and the
effect of the different courses of action with respect to
land use and water control facility development evaluated.
The watershed planning process not only provides for the
integration of all of the complex planning and engineering
studies required to prepare a comprehensive watershed
plan, but, importantly, provides a means wherehy the
various private and public interests concerned may
actively participate in the plan preparation. The process
thus provides a mechanism for resolving actual and
potential conflicts between such interests; a forum in
which the various interests may better understand the
various interrelated problems of the watershed and the
alternative solutions available for such problems; and
finally, a means whereby all watershed interests may
become committed to implementation of the best alter-
native for the resolution of the problems.

The seven steps involved in this planning process are:
1) study design, 2) formulation of objectives and stan-
dards, 3) inventory, 4) analysis and forecast, 5) plan syn-
thesis, 6) plan test and evaluation, and 7) plan selection
and adoption. Plan implementation, although necessarily
beyond the foregoing planning process, must be considered
throughout the process if the plans are to be realized.
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The principal results of the above process are land use and
water control facility plans scaled to future land use and
resource demands and consistent with regional develop-
ment objectives. In addition, the process represents the
beginning of a continuing planning effort that permits
modification and adaptation of the plans and the means
of implementation to changing conditions. Each step in
this planning process includes many individual operations
which must be carefully designed, scheduled, and control-
led to fit into the overall process. An understanding of this
planning process is essential to an appreciation and under-
standing of the results. Each step in the process, together
with its major component operations, is diagrammed in
Figure 3 and described briefly below.

Study Design

Every planning program must embrace a formal structure
or study design so that the program can be carried out in
a logical and consistent manner. This study design must
specify the content of the fact-gathering operations,
define the geographic area for which data will be gathered
and plans prepared, outline the manner in which the

data collected are to be processed and analyzed, specify’

requirements for forecasts and forecast accuracy, and
define the nature of the plans to be prepared and the
criteria to be used in their evaluation and adoption.

The need for, and objectives of, the Menomonee River
watershed study were set forth in the Menomonee River
Watershed Planning Program Prospectus prepared by the
Commission staff under the direction of the Menomonee
River Watershed Committee, The Prospectus also identi-
fied major work elements to be included in the compre-
hensive watershed study and set forth in the study design
framework. In addition, a public hearing was held by the
Watershed Committee on April 19, 1972, to elicit public
opinions concerning the need for, objectives of, and scope
and content of the proposed watershed study. The testi-
mony presented at this hearing, which was attended by
54 interested persons, is set forth in the minutes of the
hearing, dated May 1, 1972, The Prospectus, supplemented
by the testimony presented at the initial public hearing
on the Menomonee River watershed study, was used by
the Commission staff to prepare a detailed study design
which was presented to the Menomonee River Watershed
Committee for review and approval prior to initiation of
the work.

The staff of the Southeastern Wisconsin Regional Planning
Commission expanded and refined this study design
during the course of the study as a result of continuous
staff level communication with those governmental agen-
‘cies and private consultants contributing certain special-
ized services to the Menomonee River watershed planning
program, and with the watershed committee.

Formulation of Objectives and Standards

In its most basic sense, planning is a rational process for
establishing and meeting objectives. The formulation of
objectives is, therefore, an essential task to be undertaken
before plans can be prepared. In order to be useful in the
regional and watershed planning process, the objectives to
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be defined must not only be clearly stated and logically
sound, but must also be related in a demonstrable way to
alternative physical development proposals. This is neces-
sary because it is the duty and function of the Commis-
sion to prepare a comprehensive plan for the physical
development of the Region and its component parts,
and more particularly, because it is the objective of the
Menomonee River watershed planning study to prepare
one of the key elements of such a physical develop-
ment plan—a long-range plan for water-related community
facilities. Only if the objectives are clearly relatable to
physical development and subject to objective test can
a choice be made from among alternative plans in order
to select that plan which best meets the agreed-upon
objectives. Finally, logically conceived and well-expressed
objectives must be translated into detailed design stan-
dards to provide the basis for plan preparation, test, and
evaluation. Because the formulation of objectives and
standards involves both technical and nontechnical policy
determinations, all objectives and standards were care-
fully reviewed and adopted by the Menomonee River
Watershed Committee, the Technical Advisory Committee
on Natural Resources and Environmental Design, and
the Commission.

The objectives and standards ranged from general develop-
ment pgoals for the watershed as a whole, some of which
were superimposed on the watershed study from the
regional land-use transportation planning program and
the regional sanitary sewerage system planning program,
to detailed engineering and planning analytical procedures
and design criteria covering rainfall intensity-duration-
frequency relationships; digital computer simulation of
hydrology; hydraulics of water quality; flood frequency
analyses; design floods; water quality parameters; recrea-
tional facilities; and economic and financial analyses.

Inventory .

Reliable basic planning and engineering data collected on
a uniform, watershed-wide basis are absolutely essential
to the formulation of workable development plans. Conse-
quently, inventory growing out of the study design
becomes the first operational step in any planning process.
The crucial need for factual information in the planning
process should be evident, since no intelligent forecasts
can be made or alternative courses of action selected with-
out knowledge of the historical and current state of the
system being planned.

The sound formulation of comprehensive watershed
development plans requires that factual data must be
developed on the quantity of surface and ground water,
precipitation, hydraulic characteristics of the stream
system, historic flooding, flood damages, water quality
and wastewater sources, water use, soil capabilities, land
use, economic activity, population, recreation facilities,

fish and wildlife habitat, unique natural areas, historic

sites, water supply and sewerage systems and other public
utilities, and water law.

In the Menomonee River watershed study, the most
expedient methods of obtaining adequate information of
the necessary quality were followed. These included
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review of prior publications, perusal of agency files,
personal interviews with private citizens and public
officials, committee meetings of staff and technical
advisors, and original field investigations.

Analysis and Forecast

Inventories provide factual information about historical
and present situations, but analyses and forecasts are
necessary to provide estimates of future needs for land,
water, and water control facilities. These future needs
must be determined from a sequence of interlocking
forecasts. Economic activity and population forecasts
enable determination of future growth within the water-
shed, which, in turn, can be translated into future
demands for land, other resources, and water control
facilities. These future demands can then be scaled
against the existing supply and plans formulated to
meet deficiencies.

To illustrate the complexity of this task in comprehensive
watershed planning, consider that to prepare a forecast
of future floodland management and flood control
facility needs it was necessary to analyze and to inter-
relate the following factors: precipitation characteristics;
relationship between basin morphology and runoff; effect
of urbanization and soil properties on runoff volume
and timing; effect of the hydraulic characteristics of the
stream network on streamflow; relationships between
streamflow, flood stage, and frequency of flood occur-
rence; seasonal influence; and influence of floodland
storage and conveyance.

Two important considerations involved in the preparation
of the necessary forecasts are the target date and accuracy
requirements. Both the land use pattern and the floodland
management measures, particularly water control facilities,
must be planned for anticipated demand at some future
point in time. In the planning of water control facilities,
this ““design year” is usually established by the expected
life of the first facilities to be constructed in implementa-
tion of the plan. Although it may be argued that the
design year for land use development should be extended
further into the future than that for facilities because of
the basic irreversibility of many land development
decisions, practical considerations dictate that the land

use planning design year be scaled to the facility design

year requirement. In the Menomonee River watershed
study, the necessary forecast period was set as approxi-
mately 30 years, both as a very conservative approxima-
tion of facility life and as a means for locking the water-
shed forecast periods into the previously determined
regional land use-transportation study forecast periods.

Forecast accuracy requirements depend on the use to be
made of the forecasts. As applied to land use and water
control facility planning, the critical question relates to
the effect of any forecast inaccuracies on the basic struc-
ture of the plans to be produced. It is important to keep
the forecast tolerances within that range wherein only
the timing and not the basic structure of the plans will
be affected.
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Plan Synthesis

Plan synthesis or design forms the heart of the planning
process. The most well-conceived objective; the most
sophisticated data collection, processing, and analysis
operations; and the most accurate forecasts are of little
value if they do not ultimately result in sound plans. The
outputs of each of the three previously described
planning operations—formulation of objectives and stan-
dards, inventory, and forecast—become inputs to the
design problems of plan synthesis.

The land use plan design problem consists essentially of
determining the allocation of a scarce resource—land—
between competing and often conﬂicting demands. This
allocation must be accomplished so as to satisfy the
aggregate needs for each land use and comply with all of
the design standards derived from the plan objectives, all
at a feasible cost. The water control facility plan design
problem requires a similar reconciliation between hydro-
logic, hydraulic, and pollution loading derived from the
land use plan; adopted facility design standards; existing
facilities; and new facility costs.

Plan Test and Evaluation

If the plans developed in the design stage of the planning
process are to be realized in terms of actual land use and
water control facility development, some measures must
be applied to quantitatively test alternative plans in
advance of their adoption and implementation. The
alternative plans must be vigorously subjected to all the
necessary levels of review and inspection, including:
1) engineering and technical feasibility, 2) environmental
impact, 3) economic and financial feasibility, 4) legality,
and 5) political reaction and acceptability. Devices used
to test and evaluate the plans range from the use of
digital computer simulation programs to evaluate hydro-
logic-hydraulic responses under alternative plan elements
through interagency meetings and public hearings. Plan
test and evaluation should demonstrate clearly which
alternative plans or portions of plans are technically
sound, economically and financially feasible, legally
possible, and politically realistic.

Plan Selection and Adoption

It is proposed for the Menomonee River watershed study
to develop a land use plan representing a refinement of
the adopted regional land use plan. This land use plan is
supported by various combinations of water control
facility system plans for both flood control and pollution
abatement, thus providing a number of alternative water-
shed development plans. The desirability of the recom-
mended comprehensive plan is supported by an analysis
of some of the consequences that may be expected under
conditions of uncontrolled development.

The general approach contemplated for the selection of
one plan from among alternatives is to proceed through
the use of the Menomonee River Watershed Committee
structure, interagency meetings, and informational meet-
ings and hearings to a final decision and plan adoption
by the Commission in accordance with the provisions of
the state enabling legislation. The role of the Commission
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is to recommend the final plan to federal, state, and local
units of government and private investors for therr
consideration and action. The final decisive step to be
taken in the process is the acceptance or rejection of the
plan by the local governmental units concerned, and
subsequent plan implementation by public and private
action. Therefore, plan selection and adoption must be
founded in the active involvement of the various govern-
mental bodies, technical agencies, and private interest

groups concerned with development in the watershed.
The use of advisory committees and both formal and
informal hearings appears to be the most practical and
effective procedure for achieving such involvement in
the planning process, and of openly arriving at agreement
among the affected governmental bodies and agencies on
objectives and on a final watershed plan which can be
cooperatively adopted and jointly implemented.
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Chapter III

DESCRIPTION OF THE WATERSHED
MAN-MADE FEATURES AND THE NATURAL RESOURCE BASE

INTRODUCTION

A watershed is a complex of natural and man-made fea-
tures which interact to comprise a changing environment
for all life. Thus, the water resource and water resource
related problems of the Menomonee River watershed, as
well as the ultimate solutions to those problems, are
a function of the activities of man within the watershed,
and of the ability of the underlying natural resource base
to sustain those activities. The watershed may be viewed
as a large ecosystem composed of natural resources, man-
made features, and the human population, all of which
interact to comprise a changing environment for life.
Future changes in that ecosystem, and in particular the
favorable or unfavorable impact of those changes on the
quality of life within the watershed, will be largely deter-
mined by man’s actions. This is especially true in the
Menomonee River watershed where urban land uses can
be expected to occupy a greatly increased proportion of
the watershed in the future. Comprehensive watershed
planning seeks to rationally direct the future cowrse of
human actions affecting the ecosystem so as to favorably
affect the overall quality of life in the watershed.

The purpose of this chapter is to describe the existing
ecosystem, that is, the natural resource base and man-
made features, of the watershed, thereby establishing
a factual base upon which the watershed planning process
may build. This description of the watershed is presented
in this chapter in two major sections, the first of which
describes the man-made features and the second of which
describes the natural resource base of the watershed.

DESCRIPTION OF THE WATERSHED:
MAN-MADE FEATURES

The man-made features of a watershed, which are impor-
tant to any consideration of its future development,
include its political boundaries, land use pattern, public
utility network, and transportation system. Together with
the population residing in, and the economic activities
taking place within the watershed, these features may be
thought of as the socioeconomic base of the watershed.
A description of this base is essential to sound watershed
planning, for any attempt to protect and improve the
environment must be founded in an understanding of not
only the various demands for land and public facilities
and resources generated by the population and economic
activities of an area, but also the ability of the existing
land use pattern and public facility systems to meet
these demands.

In order to facilitate such understanding, a description
of the socioeconomic base of the watershed is herein
presented in five sections. The first section places the

watershed into proper perspective as a rational planning
unit within a regional setting by delineating its internal
political and governmental boundaries and relating these
boundaries to the Region as a whole. The second section
describes the demographic and economic base of the
watershed in terms of population size, distribution, and
composition and in terms of commercial, industrial, and
agricultural activity and employment levels and distribu-

_ tion. The third section describes the patterns of land use

in the watershed in terms of historical development and
1970 conditions. The fourth and fifth sect